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= 20 MeV [18] and V
 
0
= - 60 MeV [19]. As





C, however, is even larger than the K
+
potential in case of a
197
Au target. Thus the minimumki-
netic energy of a K
+
meson { produced in the center of a
Au-target { (without rescattering) is about 45 MeV in the
continuum and about 23 MeV in case of
12
C. Kaons pro-
duced at the nuclear surface will have a minimum kinetic
energy that is determined by V
C
at the point of produc-
tion. Thus K
+
ratios from heavy to light targets have to
show a strong suppression for low K
+
momenta. In fact,
it has been demonstrated in Ref. [20] that ratios of cross
sections for light and heavy targets in pA reactions pro-
vide a sensitive tool to measure the K
+
potentials in an
almost model independent way.
The situation is quite dierent for antikaons since K
 
produced with low kinetic energy in the medium can-
not escape to the continuum without elastic rescattering.
Most of them are absorbed in the avor exchange reaction
K
 
N ! Y + or, if their energy E
K
< 0, they might form
antikaonic atoms when escaping the nuclear medium.
We now turn to the kinematical conditions of the ANKE
experiments at COSY-Julich, that have taken K
+
spectra




. The calculated dier-
ential K
+
spectra for p +
12




are displayed in Fig. 3 in comparison to the data from Ref.
[21]. The dotted line is obtained from transport calcula-
tions without baryon and kaon potentials, the dashed line
shows the result with baryon potentials included while the
solid line corresponds to a calculation with both, nucleon
and kaon potentials. At this low bombarding energy the
net attractive baryon potential in the nal state enhances
the K
+
yield by about a factor of 2 whereas the additional
repulsive K
+
potential leads to a decrease by a factor 
3. The data from Ref. [21] are rather well described by
the calculations that include the baryon and K
+
poten-
tials (solid line), whereas the other limits clearly fail. This
might be considered as a rst indication for the observa-
tion of a repulsive K
+
potential in pA reactions, however,
a full systematics in target mass A and laboratory energy
T
lab
will be needed to pin down this eect unambiguously.
The shaded area in Fig. 3 indicates the contributions
from the two-step mechanismsN ! K
+
Y N and N !
K
+
Y , respectively, for the case of nucleon and kaon po-
tentials included (solid line). Thus secondary ( and 
induced) reaction channels give the dominant fraction of
the K
+




The production and decay of vector mesons (; !) espe-
cially in A and pA reactions has been studied with par-
ticular emphasis on signals from their in-medium spectral




decay mode from the -
meson is found to be strongly distorted by pion rescatter-
ing with the surrounding nucleons, the !-meson Dalitz de-
cay to 
0
 appears promising even for more heavy nuclei.





Tp = 1.0 GeV
p   +   12C







   







Fig. 3. The calculated dierential K
+
spectra for p + C at




within the acceptance of the ANKE
spectrometer (from Ref. [14]) in comparison to the data from
[21]. The dotted (middle) line is obtained from transport calcu-
lations without baryon and kaon potentials, the dashed (top)
line shows the results with baryon potentials included while the
solid line corresponds to calculations including both, nucleon
and kaon potentials.
potentials on the K

yields and spectra has been evalu-
ated within the transport approach. A comparison to the
recent data from the ANKE Collaboration [21] yields a
repulsive K
+
potential of  20 MeV at normal nuclear
matter density [14,20] which is in line with the data from
AA reactions at SIS energies [16,17].
References
1. W. Cassing, E.L. Bratkovskaya, Phys. Rep. 308, 65 (1999)
2. R. Rapp, J. Wambach, Adv. Nucl. Phys. 25, 1 (2000)
3. L. A. Kondratyuk et al., Phys. Rev. C 58, 1078 (1998)
4. B. Lenkeit et al., Nucl. Phys. A 654, 627c (1999)
5. W. Cassing et al., Nucl. Phys. A 674, 249 (2000)
6. R. Schicker et al., Nucl. Instr.& Meth. A 380, 586 (1996)
7. Ye. S. Golubeva et al., Nucl. Phys. A 625, 832 (1997)
8. E. L. Bratkovskaya, Nucl. Phys. A 696, 761 (2001)
9. G. I. Lykasov et al., Eur. Phys. Jour. A 6, 71 (1999)
10. A. Sibirtsev, W. Cassing, Nucl. Phys. A 629, 717 (1998)
11. A. Sibirtsev et al., Phys. Lett. B 483, 405 (2000)
12. J. Messchendorp et al., Eur. Phys. Jour. A 11, 95 (2001)
13. Ye. S. Golubeva et al., Eur. Phys. Jour. A 11, 237 (2001)
14. Z. Rudy et al., nucl-th/0201069, Eur. Phys. J. A (2002),
in print
15. W. Cassing et al., Nucl. Phys. A 614, 415 (1997)
16. P. Crochet et al., Phys. Lett. B 486, 6 (2000)
17. F. Laue et al., Eur. Phys. J. A 9, 397 (2000)
18. A. Sibirtsev et al., Nucl. Phys. A 641, 476 (1998)
19. L. Tolos et al., nucl-th/0202057, Phys. Rev. C, in print
20. M. Nekipelov et al., Phys. Lett. B 540, 207 (2002).
21. V. Koptev et al., Phys. Rev. Lett. 87, 022301 (2001)
